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 i
中 文 摘 要 
共价键连 D-A 化合物(Donor-Acceptor 化合物)因在构造太阳能电池和
模拟生物体光合作用等方面具有重大应用价值，从而成为化学、生物、材料
等各领域的研究热点。卟啉、富勒烯具有独特的的电子结构、合适的还原势、
优异的光学和光化学性能，是构造 D-A 化合物的理想分子。 








取代卟啉-富勒烯化合物；H2P(ZnP)-C70 的荧光淬灭效应强于 H2P(ZnP)-C60。 
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Abstract 
Recently, researchers have paid much attention to covalently linked 
donor-acceptor dyads, because of their potential application in constructing 
photovoltaic devices and also, to mimic the primary events of photosynthetic 
reaction center. Toward constructing such dyads, fullerenes and porphyrins have 
been utilized as important constituents owing to their rich redox, optical, and 
photochemical properties.  
Fullerenes hold great promise as spherical electron acceptors due to their 
small reorganization energies, which result from the minimal change of structure 
and solvation associated with the electron-transfer reduction. Porphyrins as 
electron donors as well as sensitizers are also suitable for efficient electron 
transfer with small reorganization energies. Furthermore, the rich and extensive 
absorption features of porphyrins guarantee an increased absorption cross-section 
and an efficient use of solar spectrum. Thus, a combination of both 
chromophores seems ideal for enhancing the light-harvesting efficiency of 
chromophores throughout the solar spectrum and a highly efficient conversion of 
harvested light into the high-energy state of the charge separation by 
photoinduced electron transfer. 
In the present study, sixteen novel types of covalently linked porphyrins- 
fullerenes compounds were synthesized and characterized respectively by 
UV-vis, FTIR, ESI-MS, 1HNMR, and element analysis. The photochemical 
behavior of the free-base porphyrin-fullerene dyads and zinc porphyrin-fullerene 
dyads were investigated by using steady state fluorescence measurements. The 
results showed that the porphyrin emission bands are quenched and such 
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ones, for the C70 derivatives is higher than the C60 derivatives. In addition, the 
photovoltaic effect (PVE) for covalently linked porphyrin-fullerene compounds 
on GaAs single crystal electrode forming n+n heterojunction in the photo 
electrochemical cell were studied. Influences of various redox couples on the 
photovoltaic effect were observed. The results showed that the photovoltaic 
effect of (n+n) heterojunction electrode formed by H2P(MP)-C60(C70)/GaAs is 
effective, especially in the O2/H2O, I2/I3- redox couple. The photoelectric effect is 
related with the thickness of the complex film, the media, fullerene, linker and 
the position of the metal in the periodic table, etc. The photovoltaic performance 
of ZnPo-C70/GaAs electrode in the O2/H2O redox couple is the best, and the 
maximum of photovoltaic potential is up to 223mV at the 2μm for thickness of 
ZnPo-C70 film. 
   In conclusion, we synthesized, characterized a series of covalently linked 
porphyrin-fullerene compounds and studied the photochemical behavior, 
photoelectric effect of these compounds which can provide much convenience 
for further research of the analogs and promote the development of chemistry of 











































子的特征峰，只不过它们的丰度比不上 C60，表明它们不如 C60 稳定。后来
的理论和实验均揭示出，具有与 C60 结构类似的中空笼状全碳分子是一个富
勒烯分子系列，其分子式可一般地表示为 C2p+20，其中每种分子的表面包含
了 12 个五边形环和 p 个六边形环。从理论上分析，这些球状分子都是可能
存在的，但在实验上能否观测到则取决于它们的稳定性。实验已经发现从
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百个以上的原子）的稳定性尚待进一步研究。除了人们熟悉的 C60 以外，C70、




理论和实验均已证明，C60 分子结构是一个包含了 12 个五边形环和 20
个六边形环的球形三十二面体（又称截角二十面体），其分子点群为 Ih，所








型的化学反应。这些化学反应丰富了 C60 的化学修饰方法，为进行 C60衍生
物的研究和应用，以及富勒烯化学研究的深入提供了一定的保证。 





















厦门大学理学硕士论文                                                      第一章  绪论 
 3
1.1.4 C70 
C70 是全碳分子中除 C60 以外另一种稳定的分子，它经常与 C60 同时产生，
在质谱上有较高的丰度。这种分子的结构包含了12个五边形和25个六边形，
由于六边形数目增加，其结构偏离圆球状，形成比 C60 略扁的橄榄球形状，
其分子对称性为 D5h，与 C60 相比，C70 的分子对称性降低，70 个碳原子可
分为不等价的 5 组（图 1.2）。C70 分子共有八种 C－C 键，包括四种[6，6]
键，四种[6，5]键（图 1.2）。其中 Cc-Cc和 Ca－Cb 具有最高的π键键序，Ca-Cb
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